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Abstract: Intermediate-acid volcanic rocks are widely exposed in the Sangri area of the southern margin of Lhasa
terrane. The superposition of multiple magmatic activities over a long formation time has made the composition
of magmatic rocks in the area complex. To study the formation age, tectonic setting, and genetic mechanism of
volcanic rocks in this area, we selected the intermediate-acid volcanic rocks near Tamu Village in the west of
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Sangri County as the research object, conducted zircon U-Pb dating, and analyzed whole rock major and trace
elements and Sr-Nd isotopes. The SiO, and MgO contents in Late Cretaceous volcanic rocks in the Sangri area
were 55.79%~74.26% and 1.31%~4.34%, respectively. In addition, they have high Sr (average 779x107%), low Y
(8.36~15.85)x107® and Yb (0.92~ -1.38)x10°, and a high Sr/Y ratio (36.28~05.59). Geochemical characteristics
showed that the Late Cretaceous volcanic rocks in the Sangri area are adakite rocks. Moreover, the Late
Cretaceous Sangri volcanic rocks are enriched in large ion lithophile elements (LILE), such as Rb, Sr, and Pb, and
depleted in high field strength elements (HFSE), such as Nb, Ta, and Ti, with low initial values of &’Sr/®%sr
(0.704 152~0.704 515) and high initial values of **Nd/***Nd (0.512 676~0.512 750). Based on petrogeochemical
characteristics and regional geological data, the Late Cretaceous volcanic rocks in the Sangri area formed in an
active continental margin environment related to the northward subduction of the Neo-Tethyan oceanic crust and
were produced by the partial melting of the Neo-Tethyan oceanic crust. The rising process of ocean crust melting
was accompanied by the addition of mantle wedge material, which led to fractional crystallization.

Key words: southern margin of the Lhasa Terrane; Sangri area; Late Cretaceous; Neo-Tethys ocean; volcanic rocks
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2005, 2007; WEHEH4E, 2006), FipE ARG 412 45
i Bl A REFAERNE R, SURE SR
TR T o ST AL R G A M D S, RS TESE N
R it AR 179 SR 9K S 00 2 (B 7 4%, 2005; He et
al., 2020; Yang et al., 2021; Li et al., 2021),

P75 b 1A Bl 25 S22 AN B b A v o 2RI B B
Shy I BR 0 b DX (R R 4, 2006; sk PEWTAE, 2019;
Ran et al., 2019). J &3 & 3w X 400 8
~370-340 Ma. ~220-152 Ma. ~109-80 Ma. ~65-
41 Ma, ~33-13 Ma(3L 5 54, 2005; Wen et al.,
2008a, b; Ji et al., 2009; Wang et al., 2020)., Fif A#F5%
A, B0 E S S ity A A % b A 1 24
fif il A ) (Wang et al., 2020); 55—, =MRYEHK
68 E 2SRRI A At R A O, e T

FCTEME i I A ) 3l g A L) (L 5255, 2006;

Lang et al., 2018, 2019, 2020; Wang et al., 2019); %%
O TR SIS S SR T RE BRI A il A
) by il 42 3] S G 1 R (B 2% 4E, 2008, 2005;
PEIGTHSE, 2006, FIEMSE, 2019).

FHHIX | Ml ALK, SRR & TR R
1T RE A o= N/ GRU LN P/ AN = R 9 @Z K| PN i i 1 & X R
12 (Yin and Harrison, 2000; #&FESE4E, 2006; 444
LS 2011; Zhu et al., 2011, 2013), AWK A3 5h
M INEAR XN A RAE I E 2%, A s LS
K, ka2 RN JE R L . FH X
Fa K LA )2 A RRAR T B EE 2 A e
Ho EHRER, ATATFRE TR, 8387
ZH KGR A U-P AR (K 1c), WP T XK
H A AR KA AR RA M6 5L Zhu et al.(2009) F1EE
AR R S5 (2015) X0 L5 [ BT B9 R R 4 Kl a3k AT T
EACE R SE, R T U-Pb AEIY N 136~

100 Ma, J& T ¥ AR (2015)F1 Ran et
al.(2019)7E FLUIJE )ik BRI 3R 45 T B P S gz 20
KA A ES 47 U-Pb 4% (97~90 Ma), &M I AT
M T T AT ATEAS [ 3B X AR A Y HE DA Kl
AEARAE R 25 4K Kang et al.(2014)7E % H HL R
ThRY R H T 2 KL A AR AR T R B RS A4 U-Pb
A% (195~189 Ma); 1= [H 51 % (2014) 7E 1L RS 5% H 1
DX G Th 20 42 1 3R AR T e A5 A U-Ph 4RI
(92.0 Ma), [Hitt, A LEXF H T2l Jli A e st
RAEH— L AT, 58385 5 H X Jalis i AR
SRS

KL BT B A AR T 0 9 v b i R LA
HEAEM, S KA F, Sy B
ORI 3 at . P, AR SCREHCSE H M X 3%
ARBS R B B 4 kA R DE SR S, JF RS A
U-Pb Q2% . 4x2A 0ot & Sr-Nd Rl Z 0, 25
AT AT R, JEE 2R, SR A
PR FIAR) 385 15 5%, LA 56 35 4 5% b 1A P 2% L Eh 2 K
A ISR

1 Xt Rt DU AR R 4R

T J A AL R 22 AR e DR T R, K
UORAE—H Fo ik . FETEHA . Prg= s AR 5 5
FrHEHLAA(Yin and Harrison, 2000)(/&l 1a), Jth, #i
BEHAAR I LA BE LN I — 2T 85 47 (BNSZ) M AL, 1’ LA
B EE —HE 6 6 A1 VL A% 5 7 (1YZSZ) A 5t (B 1), A&
Po [ AE {3 2000 km, Fg b E5 2 300 km, JE
Pk SR S S R IG BRI X 2 —, Tz A E R
IR A3 . TERL R AR PR, LA S5 i — 24
AR Al s 5 VR 2 (SNIMZ) T B8 3 — K hr 1 T 52
A (LMF)S 3L, rl b o) m B 7 57 b 44 43 Ry A6 57
H AR (NL) o 3 7 5% H A (CL) Al R &8 7 5% b 14
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B, 5 H LI R A R AR AU 2 32 AL AR R
KRTH, BINEHAML DA, HEEIRAS Pk
RPEE N, FERAB AR AN S . A
WAL B DA R BT — A i 5 55 (B 1c).
5 DX Y 3 09 v A A e i = 32 A0 4 R
ARTNH ., BITEAF DA, BRAR T AN TR X
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it g2 41 o7 T 55 X AL EB (] 1), —E AR i
Ml . KL E AN F R HZ, I .
5% X 28 0 e Eh 4 s B2 — B b k- iR
KR LT KO A e b TRV 1A
AAE, HTFMMMKRAR T4 EEE M, A2 %Ik
Vg m, HEEmALA 15 km?, {#iff 40°~65°, [X 15
FEERE, KIEEEE A 1600~1800 m. AR
B0 AR ST R H BOIRVE 00E K R AR R

ISSZ—4 MILEE 1Y ) BNSZ—IHE A M —IK VLA 54 ) SNMZ—I 50— A AR S I 4 5 1R 24 7 ) LMF—g L HE— K 1L W 28y
1Y ZSZ—Ef1 32 0] —HE 45 5041 5% 5717 5 NL—IUFRHE = 4 CL—rh il % i 4% SL— g 5 = 14k
JSSZ-Jinshajiang suture zone; BNSZ-Bangong—-Nujiang suture zone; SNMZ-Shiquan River—-Nam Tso Melange zone;
LMF-Luobadui-Milashan Fault; I'YZSZ-India River-Yarlung Zangbo suture zone; NL-Northern Lhasa Subterrane;
CL-Central Lhasa Subterrane; SL—Northern Lhasa Subterrane.

E1 SEsEMREE@E). RiEtEh—HEHFEREDRISE (D). 53X MR EE (c)F A—B &IEE(d)
(a, b #& Zhu et al., 2009; c, d #& 7 i B /& X #th FAZE R, 2018a, b; FiEHIES| B RE&ES, 2015;
Zhang et al., 2018 X E B 5| A §93C#k)

Fig. 1 Geological map of the Qinghai-Tibet Plateau (a), Mesozoic—Cenozoic magmatic activity distribution map of Lhasa
terrane (b), geological sketch of the study area (c), and a geological section at line A-B (d) (a and b, after Zhu et al., 2009;
¢ and d, modified from the Geological Survey of Tibet Autonomous Region, 2018a, b;
age data were quoted from KANG et al., 2015; Zhang et al., 2018, and other references)
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a, b—F F X 1A KA EPAMIE F c—IRSUE BT AR A d—20 L85 T RAUR (¢, d B IEAS R E); PI—RHC A1 Q— 138,
a, b—field photos of Late Cretaceous volcanic rocks in Sangri area; c-micrograph of rhyolite under microscope;
d-images of andesite under a microscope; Pl-plagioclase; Q—quartz.

B2 ZHBXBEEHANLEFMRA( b)MBETEMRR(C )

Fig. 2 Field photographs (a, b) and microscope photos (c, d) of Late Cretaceous volcanic rocks in the Sangri area
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S5 H M DX P A AR AL SIO, I R
T 55.79%~64.04% 1] (*F-#4 58.93%), Al,O4 i 7 1t
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iR 3.07%~4.34%(°F) 3.50%), Mg*ftily 48.60~
52.88(°F-14 50.57), K,0 1Y% & 4 1.24%~2.77%( V-3
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G &£ (1 5).

S H b X 1 E R SUA R L SIO0, B E A
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3 RHMXEEBEIHALE U-Pb FERIEME (e, c)F MR FHFEE (Db, d)
Fig. 3 U-Pb age concordant diagram (a, c) and weighted mean age diagram (b, d) of Late Cretaceous volcanic
rocks in the Sangri area



472 Ho R

IR CHURRIES

B4 ZFBXEEEZHNLE(K,0+NaO)-SiO,(a)F SiO,-Zr/TiO,(b) Elfi#
(a #& Frost et al., 2001; b #& Winchester and Floyd, 1977)
Fig. 4 (K;O+NaO)-SiO;(a) and SiO,-Zr/TiO; (b) diagrams for Late Cretaceous volcanic rocks in the Sangri area
(a after Frost et al., 2001; b after Winchester and Floyd, 1977)

5 HHMXEEEHNLE K,0-Si0,(a)F Th-Co(b)Elf#(a #& Rickwood, 1989; b #& Hastie et al., 2007)
Fig. 5 K;0-SiO;(a) and Th-Co (b) diagrams for Late Cretaceous volcanic rocks in the Sangri area
(a after Rickwood, 1989; b after Hastie et al., 2007)

6 RAMXBBEEHNLEKETEREMERENLKNE (@)FHLTRKRRAREN IR E(D)(a, b #E
Sun and McDonough, 1989; ¥ IFRIRIAT REHIMERE Zhu et al., 2009; KIECZF, 2018; Zhang et al., 2018)
Fig. 6 Primitive mantle-normalized trace element diagram (a) and chondrite-normalized rare earth element (REE) diagram
(b) for Late Cretaceous volcanic rocks in the Sangri area (a and b after Sun and McDonough, 1989; Data on adakite rocks
were obtained from Zhu et al., 2009; DAI et al., 2018; Zhang et al., 2018)

B 1.31%~1.65%(FH 1.52%), Mg'fiil 52.96~
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LKA K,0/Na O HAE (P34 0.51), J& T-45 6 ik
A1 (E 5).
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*=1 RABAEHALE Sr-Nd BRI TEE
Table 1 Sr-Nd isotope analysis data for Late Cretaceous volcanic rocks in the Sangri area

FE 2 = JT07-1 JT07-2 JT08-1 JT08-2

ik MECE MECE T Tl
8" Rb/%5sr 0.341 560 0.325 160 0.207 010 0.182 760
87y /%sr 0.704 948 0.704 734 0.704 418 0.704 426
(®"sr/%sr); 0.704 515 0.704 321 0.704 152 0.704 191
M Sm/M4Nd 0.095 890 0.096 230 0.098 510 0.103 070
Nd/***Nd 0.512 768 0.512 734 0.512 809 0.512 738
(***Nd/***Nd); 0.512 711 0.512 677 0.512 750 0.512 676
ena(t) 3.700 000 3.000 000 4.500 000 3.000 000
Towm/Ma 497.000 000 543.000 000 454.000 000 571.000 000
Tomz/Ma 590.000 000 645.000 000 527.000 000 646.000 000

122.91x107°~151.82x10° =z [a] , ¢ ¥ {6 N
137.97x10°°, Hid Y &y 11.2x107°~15.8x107°,
7 13.1x10°, Yb &)y 0.97x107°~1.38x10°°, F1
1.14x10°%, (La/Yb)y=14.04~24.08, L&l 6b /R, %
HELEAE, BRAMGEE, BRER T EE,
FH o S L 6Eu=0.97~1.08, “FHIfE M 1, 4
SN

F H W 8CE 54 1A BA AL B IR G R
fiE, &4 Rb. Sr. Pb &8 KB A1 Ju R FAHR 5
Nb. Ta. Ti &mimock, HA KA RAE(E
6a) . i LUH FE B R L& AT 96.93x107°%~
118.21x107° Z J, *F-HJ{E >k 107.58x107°, Hr ¥ %
14 8.36x10°~10.9x107°, F14 10x10°%, Yb &>
0.92x107°~1.11x107°, F #5 1.04x10°°, (La/Yb)n=
14.51~22.06., WKl 6b fiw, BWHEM LA R, 2
AW, SR EE, BT B
Mo 8Eu=0.74~0.81, V(K 0.78, R sy
s, AR A AT G R R RH A 4 B 45
YERAHIE .
3.2.3 Sr-Nd EfirZ

ARSCHERE 4 143 H X G ) SE A SRR
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[ R T o i A A B A1 U-Pb sE4E 25, 433l
BALG Sr A Nd R R HUME, gk 1. &
H #b X B (2t il & 59 'Se/®eSr 40 4R {5 Fn
MINA/ NG IR AR AR TE A/, 435k 0.704 152
~0.704 515, 0.512 676~0.512 750, *£ 4 HY eng(t) N IE
B, 78 3.0~4.5 ZJa], — K Be X 4E 1 (Tom) M
527~646 Ma.
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AR BRI X M ST T A T o AR, A ATE
BT TR Z AR I, 1950 T 24 Jalia
41 U-Po 4RI (K 1c), w2 Mgsdt 7 IR0 AR AUl s

AIAEACSEAR L . Zhu et al.(2009)F1 B 5 5 %5 (2015)
Xt Ih T BRI A R T 2 KL A AT T AR AR AT
33 Hgk 1 U-Pb 4F %k 136~100 Ma, J& THH ¥
i BERESR4E(2015)F1 Ran et al.(2019)7E HLUi £ )ik
B I R4S T 1 ELOTE 2 LS B A U-Ph
AEHY(97~90 Ma), FRHAHIE B T M 1 . wiEn A
TEAS [F) b DX ARASH A9 L 5 AT K L AR AR 2R 50 22 i 4
K, FUHAMRHE 7S B PR R R R WA
LR A R R A AL R A U S ER N S R
(PG [ 96 X M 5 4 25 B2, 2003); 1: 20 J7 7% 24 i [X
Hi R A i 5 B T 2 2 LA Rb-Sr SRR R AR IS K
F1YE40(125.23~92.76 Ma)., 314506 bifi 45 b Il T AR
FERRWIINGE, H gl i s i AR 2 n] LB ) &
BB, Kang et al.(2014)338 1 3 H #1 X+ 24
LSS 2 KL A5 41 U-Pb R4 8 195~189 Ma, K
TR T4k B, Ma et al.(2017)7E 5 ¥ & L T 40 47
A v AR A5 T d ok B A AR R 0 (170.2~
165.1 Ma); Chen et al.(2019)7E Fd AR o2 b T4 %%
s R AS T o ok 2 A AR 0% 204 ((167.8+2.5) Ma);
Lang et al.(2020) 7 4§38 [ 1 EL IR AR £ b S 4 kil
HRORAS T R B ) A IS 55 B (184.3~176.8 Ma);
=) [ 50 45 (2014) 7E Ll g %5 H A X EE T 24142 1 2 rh gk
277 M A B 47 U-Pb 4E#4((92.0420.71) Ma),
Fe S kA F BN AR H . T9: . i
X, H)ZEEERKAHEZRZ, WHKEAR. B
KRR —IhaF R B ER, 22BN, HEER
VAR IIR 25 7=y Do k2 i b T VA o = = 1
FUH KA, Jeh R KIS ZE KA
Wi b, XEUEEAbAR, (HAE e (R
AImEE, 2010; FELE, 2015, MRS, 2019), A
WHFIERERE SR H ELVG A AR BT i) He Th g ok s
HEATES A U-Pb 2 4F, 45 B /R HARRY S 92~91 Ma,
A AEMTRRAR THZ FAEF M,
ARG R A U-Pb AR AH . EE AN
JSCAN [7) DX b 2 AR 2 5 2 3 g D DXL DA
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M (OPLEE AR 2 R AR LR, JBfR 4D T #
BRI T T T R S K B R v i
F2(Yin and Harrison, 2000; #HE%42%, 2006; 458
4 2011; Zhu et al., 2011, 2013), U AEFIME, H
A Z WAL IR AL, 78 50 3 BUAS TR b X HE E 21 2k
HPA RS B 2252, () T4l Kl A e Ak G W25 5
B RV B Sz e, X H kLT 4 A4z fih
KRNI, I b YR SRR, SRS i
HAEAC RS, DR R AR DT RS 8 RE M4l
K1 43 v b 2 B T BE AL TORRIBT AR I . 25
G LR S KOS e A U-Ph AE Y5, %
AN T[] b DX G B 21 K A TR i A BE AR R, AT g
Z RN Z AR, FHik, TR B R

T2 K B AU i TR s i B0 — 25 AR5,

AICEE A U-Pb @RS R L T2 Kl s AR AR A
WFFEERAE TR BTk}
42 RHEMXEAELNLEHEERE
ASCRESL LOI 7E 1.35~4.36 2 JH), 55 F X W
B E A A7 BN DR, BRI AE S0 TR 4 i P85 R
22 i, e 25 B G2 B e e e A T3 AT
Zr YA S AL R BERSE A7 AR, R TR A
HE It £ R ETE(Wood, 1979), WK 7 FiR, F
OO eSS Zr SR R RS,
TS AR PHR S

E7 ZAXBAZEMMLETE-Zr EfF
(#& Bao et al., 2004)
Fig. 7 Element-Zr diagram of Late Cretaceous volcanic
rocks in the Sangri area (after Bao et al., 2004)

PLBE AR e 25 Hh A= AE SRR TS B R R v 1Y
WALEEUIFAOC, 2T FE R e A6 i 0 ol A9 52w, 43
ATERL B ARG 21 1 KL s K2 BAIUE R A 1R
TE(RESE, 2014), 5 H b X B S KOLE R T45
etk R4, EAAEGE T ALO; 7 it Fll Na,O/K,0 [ iE
(#%2), EEKEFHRAILE(RD.Sr Hl Ph)FIH: +
JLE, THEMRICE(ND, Ta fl Ti)MIEM LXK,
St L S R R BT IR vl BREE, B A SR
FHEEIE . & ThiTa-Yb Al Th-Ta(/&l 8)RT FIR X 4
T T AN A s PR 5 Bk g, 5 H X g
A KL AR TR A SRR 2, KPP
TGS RBE %, - 9, FEihaETFE A kil
IAL < X, B — 2 IR IR R 29 1 KA i
WIREE LRG0 R A 22 R AR 3 BRI 1) 50) P&
fif, NS H M X ST T I Bl KRG
SUE 785

FIEZE ], hr i b A R T A R B O, b
TRA LA ATV . 5% H Hb IX B 1 KA e
B R — A R BT v DG WE? AR B, ARZ
2P BRI - TTVE ) e 28 AL 5 ) ) A A R
i, PG IR R 2 2 i 1 2 4 (Yin and
Harrison, 2000; Kapp et al., 2003; Hao et al., 2015; /7
[m4%, 2015; 55, 2019), 44554 (2016)4IE (Y

&8 HFHAHMXEAZEH ALLZE Th/Ta-Yb(a)Fl
Th-Ta(b) &l ##(a #& Gorton and Schandl, 2000;
b #ERFEMHSE, 2021)

Fig. 8 Th/Ta-Yb (a)fl Th-Ta (b) diagrams of Late

Cretaceous volcanic rocks in the Sangri area (a after
Gorton and Schandl, 2000; b after SONG et al., 2021)
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9 HFHEMXEEEZTHE ALZE Ro/30-Hf-Tax3, Rb-(Y+Nb)(b)F1 Ta-Yb(c) & fi#
(a #& Harris et al., 1986; b, ¢ #& Pearce et al., 1984)

Fig. 9 Rb/30-Hf-Tax3, Rb-(Y+Nb) (b) and Ta-Yb (c) diagrams of Late Cretaceous volcanic rocks in the Sangri area
(a after Harris et al., 1986; b and c after Pearce et al., 1984)

B 10 fuEEtirmsm AEHEEA U-Pb FREE
¥ BB Zhu et al., 2018)
Fig. 10 Zircon U-Pb age-longitude of the Late Cretaceous
rocks on the southern margin of Lhasa terrane
(after Zhu et al., 2018)

e IR A TEAE 1L 41(96 Ma) AT DA 2 BE 2
-V A R s B . ABEES FoRE, R H M
DX S s TR R R 2%, I PR A
SRYTFEE L 300 km, AR B R fr BE b HAE 1
e BT 22 kA T K 5T N JER 4 e A b BT S 4
(England and Houseman, 1986; ¥&EES24E, 2004), &
H 1 DX 10 kLU B A7 AT RE IR B PR T
SRALIE R L 500 kmo 734b, BT AR A | DIBUA LR
G A R R, PRS- IRV ST A ] AU AR v 3]
FYEHA Z T (Hao et al., 2015; Huang et al., 2016),
DR b H i DX 1 kL A KT R 32 B FE A T
~ IRV T [ IR o 52

RTATAMF, KR—M R —, FH—FL%
—aff A K —Je R — H i W5 S 5 2k Gl 1 i
FEEHEE AR, AR F2 AT AE 100~80 Ma,
FHAARTE JR 2 (Ma et al., 2013b; MR 4 &5,
2015; E2B4, 2017; UMESCEE, 2018), A K
DX Sl b 5 8 e ORH AR A 27 5080 (Zhu et al., 2018),
L Hl R 1 2% 114 B 11 S A B9 (10080 Ma) 5 H A
FHIEER(E 10), #EA T KIBATAT T HES 80
TLEE G E I R A G S (8 1b), 5B RITER

At rpg 56 (£ 42 4E, 2009; Zhang et al., 2010;
Ma et al., 2013a), ACHFYFRH KIS HEA
U-Pb 4Ei% R 92~91 Ma, 5 ik i Bt 20
B —3, AR T AR 5 ik — B A8 k1 28 R A —
BB, TRl —H i BREE A= 1. BRIk, DA ARAE R B
% H XA PRt L TR BT R B A AL 1 R
PP A G YT Bl R Rl 2%

43 FHABE

FOH HOX oMo E O ko AH R
Y(8.36x107°~15.8x107°%) . YDb(0.92x107°~1.38x10°°)
T E K, SrY [ {A (36.28~105.59) 4 i, BR
JTO07-1. JT07-3 1 JTO7-4 #y Sr & H/NT 400x107°
AN, HAYIE T 400x107°, 2FAESL Sr Y &
N TT79%x107°, KA RE S G Bk Ak 2 T AR 3R
KV ARAE JAE SrIY-Y F(LalYb)n-Yby 1 & i o (K]
11), JLF-490 5% H b X 1 2 1 J A R S R
TEBRIE s XL, KU TIRA A .

WAV IR s i IR T AR Y . AR e e
M43 ¥ Fl(Defant and Drummond, 1990; Kay and
Kay, 1993; Stern and Kilian, 1996), FfiJ5, #okik%
MIBFSEIER], B 53Rk v m AU 1 1Y 5 40 A Y
AL DUAE B2 oERGE  HE B, i - ol Al 42 325 1 s A A
DAL Ji S5 ) i PR 58 v 19 R0 T e A AE (R 5R 5F,
2008), K TIRIATEFUA R, AFEZFHRE TA
] T8 UASE 2 (1) 38 JEE B K 0T 11 b 52 0 il (Wen et
al., 2008a; L, 2010); (2) X WA KA 7 4G
s fEFl (Macpherson et al., 2006); (3)% i )5 A3 il
KT I TR A4 T (Streck et al., 2007); (4)fff e
PETCHYTR /45 Al (Zhu et al., 2009; Zhang et al., 2010;
Zheng et al., 2014; Chen et al., 2015, Wang et al.,
2019), % TP EZREA, FHEE TR A ]
RERY B T X

A YT 1 JEEBE R BT T Ml S W 0 e il Y 3R v
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11 REMXEREAERALE SY-Y #3E(a)F1(La/Yb)y-Yby #1 5 E (b)
(a #& Defant and Drummond, 1990; b #& Martin et al., 2005)
Fig. 11  Sr/Y-Y discrimination diagram (a) and (La/Yb)n-Yby discrimination diagram (b) of Late Cretaceous volcanic rocks
in the Sangri area (a, according to Defant and Drummond, 1990; b, according to Martin et al., 2005)

Ji 3 AT (I MgO 75 i F1 Mg™{E (Smithies, 2000;
Prouteau et al., 2001). 4N % A RS 2 K b X 4
TE A 5 T M AT 400 ) B 1) TR R B T
H Mg*fEA T 33~40 Z A (5 EL4E, 2010), 5& HHIX
M S Al AR Mg®, afEEi R Mg”
BIKTF 40, [FETA A B S/ Cr Al Ni i, Xxuk
RIS R TR s da mle Rk v s . It
Sh, FHFGE R, BEERTA A TE T 40 km [
REE A AT BBJE 3% 34 52 515 (Sen and Dunn, 1994;
Rapp and Watson, 1995). H Fii$i = Hb b 72 (1) - 15
JEREAE 50~70 km, SRifixd FHET A ARFE
o —WAFHE NN, DipEHEuhSE T 80 Ma A4
HH 3 i JEE (5K B B 4§, 2019; Tang et al., 2020). Ifi 75 —
Ay FINNTE 70 Ma Z B, $ 5% B i 55 7 B 2
IEWIERE, K&k 37 km, 55~45 Ma i, Foj#iHi5E
P ARH b | Rl A S BT, ATz A
PRAE = B2 (Zhu et al., 2017), FRULE S, RERBHIEE
AR5 SE 90 Ma JIEF] 40 km HATH K4
W [ W, 7E R OH M X B 2kl A
ena(t)-(C'SIP0Sr) IR (B 12) 0] LB, BFFERE M
IR I AL bR g G 1 5T 17 Sk Y 2R 58 ot
AR, RS H M X R L R KT RE
I RN M A

J3Ab, e H M DX B S LA R R AT AR
2R T I A SR T S (L) A SO FT O RE A
Bl rh s . PRMEE MR, BT X A R BT
BHAREEPE S o [RIHE & 25 G hr 7 K e 2 1 11
5 21 A K0 % B X3 Al e A S 2 A i
(B 13), /b KA 8 S e, (2) K 14
Jiw, 5 H X 1 L R S AR S B
BRI T A IE AR DG, 8 7R 5 ST Bl AR A Hs
R E; GYXRFUERK TRt SEKETH
45 54y SR 2 S 20 Dy/Y b HUAG Bl S 45 e i

B R S BT VT 2% 5 B >R 5T Xu and Castillo, 2004;

Zhang et al., 2005; 4 IEEE4E, 2006; i B {4 e G0 ol e ok

TR B IR 8 8 ST B SR W Zhu et al., 2009; Jiang et al., 2012,

2014; F7 % MK g 25 1 JEE T b e K VR B 1R K B B B SRR
Wen et al., 2008b; Jiang et al., 2014; AR9 54~ ¥4, 2006

(Sr=131x10"°, (3"Sr/%5Sr);=0.703 309, Nd=9.46x107°, £ya(t)=+9.6);
E[1E VRT3 Othman et al., 1989; V28-343(Sr=119x107°,

(®"Sr/%sr);=0.716 82, Nd=23.05x10°, enq(t)= —9.3),

Data sources: Ophiolites from Yarlung Zangbo River were obtained
from Xu and Castillo, 2004; Zhang et al., 2005; NIU et al., 2006;
data on adakites derived from subduction oceanic crust in the
southern margin of Lhasa terrane were obtained from Zhu et al.,
2009; Jiang et al., 2012, 2014; adakite data from the thickened
lower crust of the southern margin of Lhasa terrane were obtained
from Wen et al., 2008b; Jiang et al., 2014; AR9 according to NIU
etal., 2006 (Sr=131x107°, (®’Sr/**Sr);=0.703 309, Nd=9.46x10"°,
eng(t)=+9.6); Indian Ocean sediments according to Othman et al.,
1989; V28-343 (Sr=119x10"°, (4"Sr/%5Sr);=0.716 82,
Nd=23.05x107%, eyy(t)= -9.3).

B 12 &BMXEEAEZHKLE ev(t)-(Sr/*sr); B
Fig. 12 ena(t)-((’Sr/*®Sr); diagram of Late Cretaceous
olcanic rocks in the Sangri area

i K (Wang et al., 2019)., 7E Sr/Y-SiO,
Dy/Yb-SiO, Elf#rh (& 15a, b), 3 H Hb X M i
KUEFRES Y SHIY FI Dy/Yb HAEIF A BES SiO,
TR RN, U SR H M X
KIAERTTREH LR FA K w4 e . X
BT I AR 43 S 445 A A P8 8 20 BORHE A A
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B R TR B IR AR B I8 e BT AR IR oKk B Wen et al.,
2008a; #4345, 2010, 2011; Zhang et al., 2010; Fg ¥4 g% b 44 th
Bk R A 20 ok A 1 £ 4%, 2010; Zhu et al., 2011; R FFHLEE b

PRVE BLAE 5 288k A Zhu et al., 2011,

Data source: dakite rocks in the eastern part of Southern Lhasa
were obtained from Wen et al., 2008a; GUAN et al., 2010, 2011;
Zhang et al., 2010; data on granitoids in the middle part of the
Southern Lhasa terrane were obtained from HUANG et al., 2010;

Zhu et al., 2011; data on granitoids in the western segment of the
Southern Lhasa terrane were obtained from Zhu et al., 2011.

13 SiO,-F it (Ma)EIfR(IEEHE, 2011)
Fig. 13 SiO;-age (Ma) diagram (after GUAN et al., 2011)
BEA B4y 88, RHK A I 50 7 45 R 2 3
Zr/Sm HAE Y THE F Eu (9 67 5 o 7R L OCR AL o>
B 3 H DX Pt g R U Eu /Y

1 51 (%] 6b) . 7E SEu-SiO, Al Zr/Sm-SiO, K f# (K
15c, d), AW SEu A1 Zr/SmEH 5 SiO, L FAHE KR,
VLA IR R AR A B4 M. I E Ok,
S H b DX P OEA S S KR AR R 4
SLEMVERDE B . 25 Bk, FTRAHERR 52 H #iIX
W Pl s 02 i KRB IR o S A en AR DB
Ao

Brak v i sl DA i 2R B A e B KR S
AL, 3 ARG ARt A 353 5 Jot e (%) ) IR e
HIIRE(Qin et al., 2007), & H HbIX B [ 24 K 11
aRon Y — 8 S-Nd [ F R
((®¥Sr/®°Sr);=0.704 152~0.704 515, &yq(t)=3.0~4.5),
AN SRR ST it 2 B R B B s R A T
o [R5 SRR A B PR A R 38 e S5 2 3 B A A X
B Mgo & Al Mg* i (MgO>4.5%, Mg*>66;
ZEWRIE, 2015), & H HbIX B A KA MgO
TR Mg" S Z A AR, XRIHA R SRS
ERTE LR o Ak, 7257 50 I8 2 3 B v ok & B
SWHRAAE R B ks ik, P Uil H
Hb DX A O A AR S IRIR S TE T B ) .

Rk, 5% H X 28 L A AT e 2 F AR
PRPEFE R AR T B (L) AnE] 6a fTw, WF5ERR
il BB UG 3R M BRAE S ARAE s, s AR R 0K
£76EK Rb, Sr Ml Pb, Ti#imZsRItE Nb, Ta il
Ti, 55 DX b A A E 0 [ B A TR S A
%% H Ik v A FS HRSE R IA O iU A L T R

14 HFHEMXBEEZH ALZE Zr/Nb-Zr(a), La/Yb-La(b). La/Sm-La(c)F1 La/Nb-La(d)E f#
(a #& Geng et al., 2009; b #& Chung et al., 2009; ¢ #& Wang et al., 2019)
Fig. 14 Zr/Nb-Zr (a), La/Yb-La (b), La/Sm-La (c), and La/Nb-La (d) diagrams of Late Cretaceous volcanic rocks in the
Sangri area (a after Geng et al., 2009; b after Chung et al., 2009; ¢ after Wang et al., 2019)
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HPFC— JE /3 57 45 il A T, LPFC—IR 3 S 45 Wb A
HPFC-high pressure fractional crystallization; LPFC—low pressure fractional crystallization.
& 15 FHMXEEAZEMY KLZE Sr/Y-Si0,(a)s Dy/Yb-SiO,(b). SEU-SiO,(c)F Zr/Sm-SiO,(d) &l fi#
(a, b, ¢ #& Wang et al., 2019; d #& Drummond et al., 1996)
Fig. 15 Sr/Y-SiO; (a), Dy/Yb-SiO, (b), 8Eu-SiO; (c) and Zr/Sm-SiO, (d) diagrams of Late Cretaceous volcanic rocks in the
Sangri area (a, b, ¢ after Wang et al., 2019; d after Drummond et al., 1996)

BRI R T 7O A 4 R K T A I Wang et al., 2006; TS ER 43 HE Rapp and Watson, 1995;
VR T B AR B ST A0 Bl Y 558 T I A A X 44 Zhu et al., 2009; Jiang et al., 2012; Ma et al., 2013b,
Data source: adakite rocks were obtained from partial melting of oceanic crust, Wang et al., 2006; partial melting of the lower crust after

Rapp and Watson, 1995; adakite rocks were obtained from the partial melting of the NeoTethyan ocean crust after Zhu et al., 2009;
Jiang et al., 2012; Ma et al., 2013b.

16 FHMXEEEERALZE Mg"-Sio,(a)F1 Cr/Ni-TiO,(b)Elf#(b &R S48, 2019)
Fig. 16 Mg"-SiO; and Cr/Ni-TiO, diagram of Late Cretaceous volcanic rocks in the Sangri area (b after WU, 2019)

AR FE B — S (A&l B), BER T A Z Al AT
MR ERIBER . (2RSS (2001 KRk FEH 4 A O
RIF C AU O AUMRIATE A W 4N, 8w PAf Ry
SR op e B ER A M A G, C BUIRIA A B,
AR R R M SE AR A A A G, R H
i X 2 ok S NaO/K,0=1.20~3.29(B% — 1~
FEah Sl 0.84), HATEIRES, BT EA KIS
FIRRAE, ULBA T 5 H Hb X B (4 kA s+ O A

ik vigr, FEA IR R R AR TR A 1 3 40 4
A Ko ()FE Sr-Nd [Ff RAFEE [ (& 12), BF5EHE
il AR A AL b VA R G A I 5 R TR A 35 3k T
HIXIN; 1EMg™-Sio, I ff (K 16a), KFB4r5FH
b DX B 11 St 1L R AR AR AR P 0350 4044 il
IR E v AL . Hk, DL ERRERE /RS H
DX B P A ok 2 v e VR T e R 0T P 5 A 4%
VAL, (4)Martin et al.(2005)WF 58 22 W, VEFEIEIATE



A =1

Bl DA Rg AT 25 H 4t DK 1 St A AR A R A ROl A 479

T A A e A b A T I AT B R IR
FLTE (HSA), (RREER A 707 (LSA) 2R I K
Y TR S A W LAY R A s . Anl&l 16b BT,
ZAERE S TR = BRI v A XN, IEBIRH
b DX P St T R R B AR BT S R A
fl, R A RE AR ML A I o SRS A
R, TEZ T A 109% RS 2 T LA
Mg*fti M\ 44 | 713 55(Rapp et al., 1999), & H #i[X
W5 S A b A Mo™E Dl 48.60~55.72, 15K
S/ M B2 S5 A

o H X B et ke BT — B0 B AR
i, LA AR R TR, —EYEERE
FRHRATEM TSIt ER, BA MRk
SRR (ED 5a), FBIAFIE MR K LS e E % )
PSR SE R, ATREk A FR—IEX ., nE 13 FR,
S H i DX G 11 2 L 2 A 2 S 04 1 R 3
IS 22 )07 7 AR A 5 AR B A o g 4l i E T . i
WAL R, R IR ST R A AR T e
LY T, T3 Mg™E .Cr Il Ni 19 R
T, R T IR AR . SEiliaft, wa
FIE R RIS G, B R RE, Cr. Ni JCE SR
IR B ERAR, Eu 555 sk (3 2), B Ria
AT RE R Gk A3 B 2 A AR P A B AR DR
(I %4, 2007) £ LArHr, 3% H HLIX MG [ A2
L7 R B0 B 3 TR T 3 R 4 T v e e 1A
SR TR R R H AR B I AR T 4y
HamrER

5 &4

(D) AR SCHRIE B 7 % 1 1A P 2% 58 H LG B R
B EC A KB AR AE 92~90 Ma ZIf], BB
FEA S5 XK B AR SUR R L S kalra e
R ACRE BE O, DRk, XA [ B b Sh 4 ok il
B AU i R R B — 2L A

(2)F H My X B 11 2l s 2 BT 37 e 3
FEST AL 1 I I DA S A4 TG Bl KR 2%

(3) & A M BR A "2 R AR R A SCHFFE Y 5 H 3
DR 2T K PE R IRIB S s, % s MR SUs
{URSFeE it S T TR U (DR . N
THd A% A S B R A I AT 220 T 0 B 4
YEHT
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Supplementary Table 1  Zircon LA-ICP-MS U-Pb analysis data for Late Cretaceous volcanic rocks in the Sangri area

i (x107°) THU [ 2 L AE ARk IMa
U Th 206ppy” 27ppy/206py, tlo 207pp 25y +lo 206pp238Yy e 206p}y/238 o PH*U  tlo RIS
Sample (JTO7)#i 80
2042 3753 2896 1.84 0.052 16 0.008 22 0.097 92 0.009 34 0.014 56 0.000 65 93.2 4 94.9 9 98%
1507 3041 1667 2.02 0.047 31 0.007 38 0.091 63 0.007 29 0.013 63 0.000 31 87.3 2 89.0 7 98%
1199 1805 972 1.51 0.048 21 0.003 91 0.095 10 0.006 12 0.014 11 0.000 38 90.4 2 92.2 6 97%
1160 1971 964 1.70 0.048 95 0.003 23 0.094 85 0.003 37 0.014 26 0.000 38 91.3 2 92.0 3 99%
1207 1983 1698 1.64 0.050 77 0.009 12 0.099 60 0.004 61 0.014 96 0.000 38 95.7 2 96.4 4 99%
812 1008 775 1.24 0.049 07 0.010 44 0.097 92 0.007 95 0.014 67 0.000 32 93.9 2 94.9 7 98%
1362 1913 1425 1.40 0.049 53 0.008 46 0.096 20 0.010 63 0.014 37 0.000 45 91.9 3 93.3 10 98%
909 1341 714 1.47 0.048 90 0.004 37 0.095 47 0.003 82 0.014 11 0.000 33 90.4 2 92.6 4 97%
1363 2458 1734 1.80 0.049 00 0.008 88 0.093 32 0.006 63 0.014 23 0.000 60 91.1 4 90.6 6 99%
757 860 610 1.14 0.049 99 0.005 06 0.098 03 0.007 16 0.014 36 0.000 43 91.9 3 95.0 7 96%
1457 1810 1025 1.24 0.048 53 0.004 52 0.092 78 0.004 29 0.013 90 0.000 33 89.0 2 90.1 4 98%
1066 2186 1274 2.05 0.047 43 0.007 00 0.092 58 0.003 95 0.014 09 0.000 30 90.2 2 89.9 4 99%
1658 3161 2037 1.91 0.051 07 0.008 03 0.096 56 0.007 18 0.014 27 0.000 48 91.3 3. 93.6 7 97%
889 1129 597 1.27 0.048 74 0.005 77 0.096 29 0.003 32 0.014 18 0.000 29 90.8 2 93.3 3 97%
1172 1724 1392 1.47 0.051 07 0.006 55 0.094 36 0.009 36 0.014 28 0.000 59 91.4 4 91.6 9 99%
1192 1567 799 1.31 0.048 82 0.003 01 0.094 20 0.002 91 0.014 04 0.000 29 89.9 2 91.4 3 98%
1697 2370 1254 1.40 0.048 72 0.003 26 0.095 28 0.003 69 0.014 22 0.000 32 91.0 2 92.4 3 98%
1149 1818 902 1.58 0.049 58 0.002 85 0.096 00 0.002 50 0.014 02 0.000 31 89.7 2 93.1 2 96%
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SRR
o T (x10) * THU [F) {5 R LB ARk IMa ‘
u Th 206pH 207pp/2%6ph tlo 207pp 235y +lo 206ppy 238y e 206py/238 flo  PH*U  tlo Eg iy
Sample(JT08) %111
2 1853 3633 1064 1.96 0.048 69 0.001 44 0.095 67 0.003 49 0.014 23 0.000 29 91.1 2 92.8 3 98%
3 974 1508 711 1.55 0.048 95 0.003 67 0.097 36 0.006 84 0.014 24 0.000 39 91.1 3 94.3 6 96%
4 1030 1684 780 1.64 0.049 51 0.002 05 0.098 00 0.004 60 0.014 40 0.000 39 92.2 2 95.0 4 97%
5 689 1316 605 1.91 0.050 55 0.006 16 0.099 88 0.005 06 0.014 38 0.000 39 92.1 2 96.7 5 95%
6 648 2834 603 4.37 0.049 15 0.010 41 0.099 36 0.007 75 0.015 05 0.000 53 96.3 3 96.2 7 99%
7 614 1264 572 2.06 0.049 34 0.003 54 0.097 83 0.005 67 0.014 25 0.000 39 91.2 3 94.8 5 96%
8 456 659 301 1.45 0.048 00 0.002 68 0.096 80 0.006 13 0.014 60 0.000 41 93.4 3 93.8 6 99%
9 695 1315 536 1.89 0.049 33 0.001 68 0.097 32 0.004 01 0.014 31 0.000 36 91.6 2 94.3 4 97%
10 1124 1547 638 1.38 0.049 72 0.001 75 0.099 71 0.004 40 0.014 49 0.000 36 92.7 2 96.5 4 96%
1 416 1296 524 3.11 0.048 71 0.005 61 0.092 56 0.008 89 0.014 12 0.000 47 90.4 3 89.9 8 99%
12 470 662 270 1.41 0.049 88 0.002 34 0.096 98 0.004 28 0.014 15 0.000 33 90.5 2 94.0 4 96%
13 814 1691 713 2.08 0.049 09 0.001 41 0.095 72 0.003 31 0.014 11 0.000 28 90.3 2 92.8 3 97%
14 430 862 383 2.00 0.051 38 0.005 55 0.099 22 0.005 22 0.014 37 0.000 38 92.0 2 96.1 5 95%
15 876 835 613 0.95 0.048 26 0.004 73 0.092 02 0.004 59 0.014 38 0.000 46 92.0 3 89.4 4 97%
16 574 683 422 1.19 0.048 20 0.008 28 0.094 31 0.004 21 0.014 32 0.000 31 91.7 2 91.5 4 99%
17 1061 2530 1264 2.39 0.048 88 0.006 70 0.098 80 0.003 99 0.014 47 0.000 31 92.6 2 95.7 4 96%
18 2413 2826 1286 1.17 0.049 54 0.002 17 0.097 36 0.003 12 0.014 50 0.000 41 92.8 3 94.3 3 98%
20 710 1053 426 1.48 0.048 34 0.001 59 0.094 43 0.003 72 0.014 16 0.000 33 90.6 2 91.6 3 98%
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Supplementary Table 2 Analyses of major (wt.%) and trace (x10°°) elements in Late Cretaceous volcanic rocks in the Sangri area

Feahs JT08-1  JTO08-2 JT08-3  JT08-4 JT09-1 JT09-2 JT09-3 JT07-1  JTO7-2 JTO7-3  JTO7-4
AT Zlg WECH
SiO, 58.01 64.04 59.22 60.54 57.81 55.79 57.09 73.51 74.26 71.97 70.42
TiO, 0.85 0.74 0.89 0.87 0.95 1.07 0.92 0.19 0.21 0.19 0.21
Al0; 18.28 16.29 19.19 18.86 16.97 18.83 17.29 13.98 12.75 15.02 16.79
Fe,0s 6.87 5.52 5.94 6.04 7.46 8.37 7.45 2.55 2.62 2.30 2.68
MnO 0.12 0.09 0.09 0.09 0.11 0.09 0.11 0.05 0.06 0.05 0.05
MgO 3.28 3.12 3.07 3.42 3.68 4.34 3.61 1.65 1.57 1.31 1.57
CaO 7.90 5.21 5.48 4.64 5.35 3.21 5.62 1.36 212 2.02 1.76
Na,O 2.33 3.37 3.12 2.32 5.25 5.46 5.35 4.47 4.22 5.42 3.71
K,0 1.95 1.24 2.54 2.77 2.02 2.38 217 2.18 211 1.65 2.75
P,0s 0.41 0.38 0.46 0.45 0.39 0.45 0.40 0.06 0.08 0.06 0.07
LOI 3.22 2.36 2.84 2.97 4.32 2.84 4.36 1.35 1.56 2.22 1.64
Total 99.53 99.62 99.61 99.38 99.28 99.57 99.42 99.68 99.65 99.39 99.59
Mg# 48.60 52.80 50.60 52.88 49.43 50.70 48.99 55.72 54.22 52.96 53.70
La 34.49 27.43 30.64 32.34 24.77 26.92 24.38 23.27 26.60 22.52 28.17
Ce 65.98 58.54 62.13 66.01 53.01 57.80 51.68 45.03 55.73 44.51 55.71
Pr 7.37 6.48 7.30 7.64 6.21 6.97 6.11 4.44 5.29 4.42 5.56
Nd 34.49 27.43 30.64 32.34 24.77 26.92 24.38 23.27 26.60 22.52 28.17
Sm 65.98 58.54 62.13 66.01 53.01 57.80 51.68 45.03 55.73 4451 55.71
Eu 1.42 1.19 1.32 1.39 1.32 1.49 1.30 0.56 0.66 0.52 0.64
Gd 3.50 3.17 3.59 3.53 3.65 4.12 3.55 1.91 2.18 1.86 1.97
Th 0.47 0.43 0.48 0.48 0.51 0.58 0.50 0.30 0.33 0.29 0.29
Dy 2.30 2.16 2.47 2.38 2.67 3.06 2.63 1.70 1.75 1.67 1.53
Ho 0.42 0.39 0.45 0.44 0.50 0.57 0.50 0.34 0.34 0.35 0.30
Er 1.13 1.05 1.17 1.21 1.34 1.54 1.32 0.99 0.97 1.01 0.85
Tm 0.16 0.15 0.16 0.17 0.20 0.22 0.19 0.16 0.16 0.16 0.13
Yb 1.03 0.97 1.03 1.10 1.25 1.38 1.20 1.08 1.07 111 0.92
Y 11.67 11.17 12.75 12.36 13.99 15.85 13.69 10.62 10.30 10.86 8.36
Lu 0.14 0.14 0.14 0.16 0.18 0.20 0.17 0.16 0.15 0.16 0.13
Li 26.50 22.80 22.80 27.40 24.50 29.10 23.60 7.89 9.95 5.25 6.50
Be 1.92 1.55 2.03 2.19 1.32 1.43 1.23 2.20 1.97 1.69 2.07
Sc 12.60 10.40 13.60 12.60 14.80 16.70 14.30 2.29 2.47 2.52 2.39
\Y 115.00 95.50 101.00  118.00 181.00 196.00 178.00 15.10 25.60 13.10 39.10
Cr 93.70 86.30  106.00 95.80 89.90 96.40 84.10 6.52 10.90 17.40 22.40
Co 18.40 16.30 20.00 15.70 22.70 25.60 21.70 1.98 2.36 1.63 1.92
Ni 48.40 42.10 49.20 49.10 49.00 54.10 46.70 3.25 4.84 7.57 8.35
Cu 17.80 60.60 95.90 35.20 38.60 15.80 33.70 10.10 13.90 7.15 10.10
Zn 121.00 114.00 122.00 114.00 74.20 94.30 71.10 48.60 70.10 31.80 62.50
Ga 22.30 18.40 21.60 22.20 19.10 21.10 18.50 13.70 15.50 14.20 15.90
Rb 88.20 5440 106.00 122.00 40.90 53.60 42.20 45.70 46.70 48.70 62.60
Sr 1233.00 861.00 829.00 742.00 10179.00 10 009.00 10 200.00 387.00 415.00  394.00 322.00
zr 179.00 154.00 186.00  183.00 143.00 161.00 139.00 127.00 130.00  137.00 129.00
Nb 7.11 6.29 7.44 7.28 6.25 6.94 6.07 8.23 9.07 7.87 8.91
Mo 0.32 0.40 0.40 0.31 1.29 1.24 1.25 0.68 0.94 0.63 0.90
Cs 9.41 6.61 13.50 13.20 6.00 7.11 6.08 6.12 9.33 3.87 10.60
Ba 663.00 380.00 678.00 838.00 478.00 415.00 503.00 455.00 441.00 296.00 507.00
Hf 4.34 3.78 4.50 4.45 3.54 4.04 3.45 3.46 3.66 3.75 3.71
Ta 0.47 0.41 0.49 0.49 0.39 0.44 0.39 0.64 0.67 0.59 0.72
Pb 18.30 12.60 12.30 29.90 18.80 15.90 18.70 12.30 19.70 5.10 12.00
Th 7.48 6.17 7.81 7.79 5.39 6.13 5.33 9.95 11.00 10.50 11.60
U 1.68 1.30 1.40 1.58 1.50 1.61 1.46 1.56 1.89 1.30 1.98
Lan/Yby 24.08 20.22 21.36 21.06 14.24 14.04 14.52 15.47 17.89 14.51 22.06
SEu 1.08 0.98 0.97 1.01 0.98 0.98 0.98 0.78 0.79 0.74 0.81

%30



